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Abstract 

Background: Both hypothyroidism and Hashimoto's thyroiditis (HT) can rarely be associated with cerebellar ataxia. Severe essential tremor {ET) as well as 
bilateral thalamic deep brain stimulation (DBS) may lead to subtle cerebellar signs. 

Case Report: We report a 74-year-old male with hypothyroidism and a 20-year history of ET who developed cerebellar ataxia after bilateral thalamic DBS. 
Extensive workup revealed elevated thyroid stimulating hormone and thyroperoxidase antibody titers confirming the diagnosis of HT. 

Discussion: Our case demonstrates multiple possible causes of cerebellar ataxia in a patient, including hypothyroidism, HT, chronic ET, and bilateral thalamic 
DBS. Counseling of patients may be appropriate when multiple risk factors for cerebellar ataxia coexist in one individual. 

Keywords: Ataxia, tremor, Hashimoto's thyroiditis, thalamic stimulation, deep brain stimulation, hypothyroidism 

Citation: Shneyder N, Lyons MK, Driver-Dunckley E, et al. Cerebellar ataxia from multiple potential causes: hypothyroidism, Hashimoto's thyroiditis, thalamic 
stimulation, and essential tremor. Tremor Other Hyperkinet Mov 201 2;2: http://tremorjournal.org/article/view/44 



*To whom correspondence should be addressed. E-mail: Evidcntc.Virgilio@mayo.cdu 

Editor: Elan D. Louis, Columbia UniversityUnited States of America 

Received: June 14, 2011 Accepted: October 26, 2011 Published: March 22, 2012 

Copyright: © 20 1 2 Shneyder et al. This is an open-access article distributed under the terms of the Creative Commons Attribution-Noncommercial-No Derivatives License, which 
permits the user to copy, distribute, and transmit the work provided that the original author(s) and source are credited; that no commercial use is made of the work; and that the work is not 
altered or transformed. 

Funding: Erika Driver-Dunckley received research funding from Ipsen, Chelsea, Merck Serono, and UCB-Schwarz. Virgilio Gerald H. Evidente received research funding from 
Allergan, UCB-Schwarz, Merz, Ipsen, and Alton. 

Competing Interests: Virgilio Gerald H. Evidente MD reports consulting and/or advisory board activities for Merz, Teva, Ipsen, and GSK. 



Introduction 

Cerebellar ataxia (GA) can rarely arise from autoimmune disorders, 
including Sjogren's syndrome, type I diabetes mellitus (DM), Stiff- 
person syndrome, and celiac disease. 1 7 The progression of ataxia is 
usually slow in autoimmune-mediated CA, usually occurring over 
several years. In some cases, the disease may respond to immunomo- 
dulatory treatment. Untreated hypothyroidism may also be associated 
with CA in 5-52% of cases, although the onset is usually more rapid, 
occurring over several months, and the ataxia can be reversible with 
thyroid hormone replacement. 8 ' 9 Some cases of hypothyroidism- 
associated CA do not reverse with normalization of their thyroid state 
with thyroid hormone replacement and may be harboring undiag- 
nosed Hashimoto's thyroiditis (HT). 10 

Some essential tremor (ET) patients, especially those with severe 
disease, present with limb and gait ataxia. ShiH and colleagues 11 
reported that the neuropathology in ET patients is heterogeneous, 
although the most consistent finding was that of cerebellar gliosis. 
Erickson-Davis and colleagues 12 reported that aside from increased 
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torpedoes and Purkinje cell loss in the brains of ET patients, the 
density of "hairy basket cells" correlated directly with the number of 
torpedoes and inversely with the number of Purkinje cells. Such 
findings may be the underlying reason for the occasional ataxia seen in 
ET patients. 

Thalamic deep brain stimulation (DBS) effectively treats tremor, 
although may lead to subtle limb and gait ataxia in up to 56% of 
patients. 13 ' 14 In patients with multiple sclerosis, thalamic DBS may 
improve tremor but does not improve limb ataxia. 15 We present a 
patient with severe ET who developed progressive CA after bilateral 
thalamic DBS and subsequent diagnosis of HT. 

Case report 

A 74-year-old left-handed male with a past medical history of type 2 
diabetes mellitus and hypothyroidism first developed a left hand action 
tremor at age 54, which eventually spread to his right hand and head. 
His tremor was partially relieved by alcoholic beverages. He had no 
family history of ET, Parkinson's disease, or cerebellar ataxia. He was 

The Center for Digital Research and Scholarship 
Columbia University Libraries/Information Services 



Shneyder N, Lyons MK, Driver-Dunckley E, et al. Cerebellar Ataxia from Multiple Potential Causes 



diagnosed as ET by a neurologist, and was prescribed primidone with 
initial good response. His tremor, however, became disabling and 
severe by age 66. He eventually underwent bilateral thalamic ventral 
intermediate nucleus DBS surgery at age 69, with excellent control of 
his severe bilateral hand tremor (Figure 1). Three years after DBS, he 
started to experience imbalance, incoordination, slurring of speech, 
and dysphagia. Although initially thought to be related to DBS, the 
ataxia did not improve with reprogramming. 

The patient was seen in our institution 5 years after bilateral 
thalamic DBS. His medications at that time consisted of levothyroxine 
125 ug per day, glyburide 2.5 mg per day, metformin 500 mg per day, 
vitamin E 400 units per day, and multivitamins. The stimulation 
parameters were as follows: for the right implanted pulse generator 
(IPG), settings were case positive, contact 1 negative, amplitude of 
2.8 volts, pulse width of 60 microseconds, and rate of 185 Hz. For the 
left IPG, settings were case positive, contact 1 negative, amplitude of 
3.6 volts, pulse width of 90 microseconds, and rate of 145 Hz. 

Physical examination with the stimulators on revealed no nystag- 
mus, normal ocular saccades and visual pursuits, and moderate 
reduction in upgaze. On finger-to-nose, he had moderate dysmetria in 
the right upper extremity and mild dysmetria in the left upper 
extremity. Dysdiadochokinesia of both hands was noted, moderate in 
the right and mild in the left. He had severe rebound of both upper 
extremities. Speech was moderately ataxic. His gait was mildly wide- 
based and ataxic. The patient was unable to perform tandem gait. On 
examination immediately after switching the stimulators off, there was 




Figure 1. Cranial magnetic resonance imaging sagittal image showing the tip 
of the deep brain stimulation electrode in the ventral intermediate nucleus of the 
thalamus. 



no change in his speech or his limb or gait ataxia, although his severe 
bilateral upper limb tremor and moderate head tremor returned. The 
patient could not tolerate being switched off more than a few minutes 
due to his severe tremor. He also keeps the stimulators on at night, as 
his tremors tend to interfere with sleep, or wake him up in the middle 
of the night. 

Brain magnetic resonance imaging (MRI) demonstrated mild 
generalized atrophy and cerebellar atrophy proportional to the 
cerebral changes (Figure 2 A,B ). Extensive work up for autoimmune, 
endocrine, infectious, metabolic, and paraneoplastic causes of ataxia 
was unremarkable. The following studies were negative: urine heavy 
metal screen, 72 hours stool fat content, Tropheryma whippki, Lyme 
serology, human T-lymphotropic virus (HTLV) I and II, antireticulin 
antibodies (Ab), glutamic acid decarboxylase (GAD) 65 Ab, N-type 
calcium channel Ab, P/Q;type calcium channel Ab, acetylcholine 
receptor muscle binding Ab, collapsin response-mediator protein 
(CRMP) 5 immunoglobulin (Ig)G, anti-neuronal nuclear antibodies 
(ANNA) l-3Ab, purkinje cell cytoplasmic antibody (PCA) 1 and 2 Ab, 
extractable nuclear antigen (ENA), anti-endomysial Ab, striatal muscle 
Ab, myeloperoxidase Ab, B12, folate, methymalonic acid, homo- 
cysteine, and antinuclear antibodies (ANA). The only abnormalities 
were an elevated thyroid stimulating hormone (TSH) of 8.6 mIU/1 
(normal <5), elevated thyroperoxidase antibody level of 88.4 IU/ml 
(normal <9), and low serum copper of 0.69 ug/ml (normal 0.75-1.45). 
Thyroid ultrasound showed a heterogeneous small and lobulated gland 
consistent with chronic thyroiditis. Genetic testing for Fragile-X 
tremor-ataxia syndrome was negative. 

The patient's levothyroxine dose was increased to 150 ug per day, 
and a repeat TSH 6 months later was normal. His ataxia, however, did 
not change with normalization of his TSH. Given reports of copper 
deficiency-related myeloneuropathy leading to ataxia, the patient was 
also started on copper supplementation, which did not improve his 
ataxia. 

Discussion 

Hashimoto's thyroiditis may rarely be associated with a progressive 
cerebellar syndrome, with the ataxia typically progressing very slowly. 
Such patients eventually develop cranial imaging evidence of midline 
and hemispheric cerebellar atrophy, and even of the brainstem. 1 The 
cerebellar symptoms develop despite a euthyroid state. Rather, the 
ataxia in HT is thought to be a result of autoimmune attack of 
cerebellar neurons, leading to neuronal loss and gliosis. 

Limb ataxia can be observed in patients with severe ET. lb ' w The 
ataxia is often difficult to appreciate because of the severe tremor. In 
ET patients who undergo thalamic DBS, although the limb tremor 
may be significantly improved by DBS, subtle limb ataxia may be 
apparent. 1 ' 1 Aggressive stimulation parameters may also result in limb, 
gait, and speech ataxia in ET patients who have undergone thalamic 
DBS, although adjustments of the programming parameters often 
alleviates such side effects. 

Functional imaging studies have shown that the cerebellum is 
involved in patients with ET as part of an oscillatory network (primary 
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motor cortex, premotor cortex, thalamus, cerebellum, brainstem). 
The neuropathology of ET was recently characterized by Shill and 
colleagues" to be heteregeneous. In their autopsy series, the most 
common finding was cerebellar gliosis. This may help explain the 
subtle cerebellar signs that are seen in ET patients, especially those 
with more severe disease and also the heightened tendency for ET 
patients to develop ataxia post DBS despite improved tremor. 

Cerebellar ataxia from hypothyroidism or from HT is rare. Given 
that both severe ET and thalamic DBS may lead to some subtle 
cerebellar signs, we postulate that the tendency to develop CA may be 
heightened if other factors that can lead to ataxia are present (like 
hypothyroidism and HT). Our patient did not have any improvement 
of his speech, gait, or limb ataxia upon switching off the stimulators for 
a few minutes. However, we are uncertain if his ataxia would have 
improved if the stimulators were switched off for a more prolonged 
period. Unfortunately, he could not tolerate having the stimulators off 
more than a few minutes because of the return of severe upper limb 
and head tremors. He could not tolerate keeping the stimulators off at 
night either as the tremors tend to awaken him from sleep or prevent 
him from sleeping. 

In summary, we present a case of cerebellar ataxia in a patient 
with multiple risk factors including chronic ET, bilateral thalamic 
DBS, hypothyroidism, and Hashimoto's thyroiditis. Although no 
definitive conclusions may be derived from a single case, it may be 
prudent to be vigilant of factors that predispose to cerebellar ataxia, 
and to counsel patients with ET undergoing bilateral thalamic DBS 
accordingly. 
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